line stage was II (44.2%) or III (52.5%), and histology was adenocarcinoma (65.6%) or squamous cell carcinoma (29.5%). Forty-two patients are alive at a median follow-up of 50.9 months (95% CI 39.5-62.3). The 5-year overall and relapsefree survival rates were 58.1 8 8.4 and 35.3 8 7.6%, respectively. Of 13 patients with local recurrence during surveillance, 12 had successful salvage resection. Conclusion: Although the outcome of 61 EC patients with clinCR who declined surgery appears reasonable, in the absence of a validated prediction/prognosis model, surgery must be encouraged for all trimodality-eligible patients.
Introduction
The estimated number of new cases of upper gastrointestinal cancers in the United States in 2011 is 38,500, with a high fatality rate (estimated 25,050 deaths) [1] . It is also a global health problem with approximately 482,000 new esophageal cancer (EC) cases with high mortality (84%) around the world in 2008 [2] .
Key Words
Esophageal cancer ؒ Trimodality ؒ Surgery ؒ Chemoradiation ؒ Outcomes Abstract Background: For patients with localized esophageal cancer (EC) who can withstand surgery, the preferred therapy is chemoradiation followed by surgery (trimodality). However, after achieving a clinical complete response [clinCR; defined as both post-chemoradiation endoscopic biopsy showing no cancer and physiologic uptake by positron emission tomography (PET)], some patients decline surgery. The literature on the outcome of such patients is sparse. Method: Between 2002 and 2011, we identified 622 trimodality-eligible EC patients in our prospectively maintained databases. All patients had to be trimodality eligible and must have completed preoperative staging after chemoradiation that included repeat endoscopic biopsy and PET among other routine tests. Results: Out of 622 trimodality-eligible patients identified, 61 patients (9.8%) declined surgery. All 61 patients had a clinCR. The median age was 69 years (range 47-85). Males (85.2%) and Caucasians (88.5%) were dominant. Base-In North America, trimodality (chemoradiation followed by surgery) is often recommended for localized (clinical stage II or III) EC patients if they can withstand surgery [3, 4] . However, surgical resection is not always possible following recovery from chemoradiation therapy due to the deterioration of the general condition in some patients, the recommendation of the surgical team to delay surgery, or the patients' refusal to undergo surgery. The literature lacks information about the fate of patients who decline surgery. There are no optimally powered randomized trials reported to suggest that surgery can be safely avoided in certain patients after chemoradiation. Finally, there are no models based on clinical variables or biomarkers to segregate patients for specific therapies. In patients with squamous cell carcinoma, two randomized trials provide some guidance on the utility of different components of multimodality therapies but not without shortcomings [3, 5] . In this report, we review the outcome of one of the largest cohorts of trimodalityeligible patients who declined surgery.
Patients and Methods

Objective
The primary objective of this study was to characterize the outcome of trimodality-eligible patients who completed chemoradiation but declined to proceed with surgery.
Patient Selection
We searched prospectively maintained EC databases of the Departments of Gastrointestinal Medical Oncology and Thoracic and Cardiovascular Surgery at the University of Texas MD Anderson Cancer Center (UTMDACC) between 2002 and 2011. Patients with localized, histologically confirmed gastroesophageal junction or EC were eligible. All patients had extensive baseline staging included a computed tomography, positron emission tomography (PET), esophagogastroduodenoscopy, and endoscopic ultrasonography. Trimodality-eligible patients were defined as having (1) technically resectable cancer and (2) physiologic ability to withstand surgery. All patients were evaluated by a multidisciplinary team and discussed in the conference that consisted of medical oncologists, thoracic surgical oncologists, radiation oncologists, gastroenterologists, pathologists, and many supporting team personnel. The UTMDACC Institutional Review Board approved this analysis.
Chemoradiotherapy
All patients had chemoradiation. Concurrent chemotherapy consisted of fluoropyrimidine (intravenous or oral) and a second drug which was either a platinum compound or taxane. The median total radiation dose was 50.4 Gy (range 39-66), in daily fractions of 1.8 Gy.
Assessments after Chemoradiotherapy
Approximately 5-6 weeks after the completion of chemoradiation, patients had preoperative staging workup that included an endoscopic biopsy and a PET. Patients were then assigned to one of two categories: clinical complete response (clinCR) group or less than clinical complete response ( ! clinCR) group. We defined clinCR as having a negative endoscopic biopsy for cancer and a physiologic range of the glucose uptake by PET. The details of this definition were referred to those published from our institution [6, 7] . 
Follow-Up and Survival
Patients were followed periodically until 5 years or death. Follow-up data were obtained from the UTMDACC tumor registry and the hospital records or social security database.
Statistical Analysis
The Kaplan-Meier method was used to estimate the probability of survival analyses. Survival time or relapse-free time was defined as the time from the date of initial treatment to the event. If an event date was not available, the date of the last follow-up was taken. All statistical calculations were performed using IBM SPSS statistics 19.0.
Results
Patient Characteristics
We identified 622 trimodality-eligible EC patients in our database. A total of 425 (68.3%) of 622 patients achieved a clinCR after preoperative chemoradiation. However, of the entire population of 622 patients, 61 (9.8%) declined surgery despite our recommendations. All 61 patients who declined surgery had a clinCR. Table 1 shows the characteristics of these 61 patients. Males and Caucasians were dominant. Most patients had adenocarcinoma (n = 40; 65.6%) or squamous cell carcinoma (n = 18; 29.5%). At baseline endoscopic ultrasonography staging, the frequency of stage II and III cancers was 44.2 and 55.2%, respectively. Eighteen patients (29.5%) received two cycles of induction chemotherapy prior to preoperative chemoradiation.
Overall Survival
After a median follow-up time of 50.9 months (range 6.5-98.8), 19 patients (31.1%) have died. Thus, the median overall survival (OS) for all 61 patients has not been reached. Two of 19 patients had non-EC-related deaths. The estimated 5-year OS rate was 58.1% (95% CI 41.3-74.9; fig. 1 ).
Relapse-Free Survival
Thirty-three patients (54.1%) have had documented recurrences. Among these, 13 (39.4%) had local recurrence and 20 (60.6%) had evidence of metastatic cancer. The median relapse-free survival (RFS) was 22.4 months (95% CI 9.4-35.3), and the estimated 5-year RFS rate was 35.3% (95% CI 20.1-50.5; fig. 2 ). In total, 23 of 40 adenocarcinoma patients and 7 of 18 squamous cell carcinoma patients relapsed. The median RFS of the adenocarcinoma cohort was 22 months and that of the squamous cell carcinoma group was 58 months. The median dose of radiation in relapsing and non-relapsing patients was the same.
Salvage Surgery
Among the 13 patients with local-regional recurrence, 12 patients (92.3%) underwent salvage surgery. Salvage surgery was defined as the delayed esophagectomy performed upon documentation of local-regional-only recurrence that occurred more than 3 months following the completion of chemoradiation. In this salvaged popula- tion, the median time from the end date of chemoradiation to surgery was 9.3 months (range 4.9-31.4). Salvage surgery in all 12 patients led to an R0 resection. Three patients had EC and 9 had type I or II cancer. Three patients had squamous cell carcinoma. The most common surgery was Ivor-Lewis (n = 10). One patient had an anastomotic leak, 1 had sepsis, 2 had pneumonia, and 1 died as a result of surgery. At this writing, 9 of 12 patients with salvage surgery were still alive.
Discussion
For patients with potentially resectable cancer of the esophagus, three strategies are in use: primary surgery, preoperative chemotherapy, and preoperative chemoradiation. Preoperative chemoradiation provides the strongest evidence for OS [8] . However, a small fraction of patients who are initially recommended a trimodality strategy does not undergo surgery. There are three reasons for patients assigned to trimodality therapy not do undergo surgery: (1) a fraction of patients becomes medically unfit to undergo surgery. Such patients are frail to begin with and chemoradiation is used as the 'stress test'. (2) Development of metastatic cancer before surgery. These patients have cancers that are already metastatic but need time to manifest. (3) Patients decline to undergo surgery.
Two reports describing randomized trials that compared chemoradiation alone to trimodality therapy shed some light on this issue [3, 5] . Both trials reported that the local control rate was significantly better in the surgery arm than it was for patients who received only chemoradiation (2-year local recurrence-free rate: 64.3 vs. 40.7%; p = 0.003 for Stahl et al. [3] and 66.4 vs. 57.0%; p = 0.0014 for Bedenne et al. [5] ), but the OS were not different (3-year OS rate: 31.3 vs. 24.4%; p = 0.02 and 33.6 vs. 39.8%; p = 0.04, respectively). However, both of these trials were underpowered and did not specifically ask a direct question. Furthermore, these trials were conducted in a predominantly squamous cell carcinoma patient population.
The majority of patients in our study are not disease free, although the survival is respectable. The rate of metastatic EC in relapsing patients is similar to that observed in trimodality patients. The better-than-expected OS is likely due to the selection bias. All patients achieved a clinCR and ended up declining surgery. Better OS is also contributed by successful salvage surgery performed in 12 of 13 patients.
There are obvious strengths and weaknesses in our report. The weaknesses include: (i) retrospective analysis, (ii) small series, and (iii) the absence of a validated or structured approach to clinical decisions. The strengths include: (i) first report of EC patients who declined surgery and (ii) salvage surgery data in patients who declined surgery.
In conclusion, achievement of clinCR after preoperative chemoradiation provides an enticement for some patients to decline surgery; however, RFS data are not satisfactory and local recurrence rates are too high. Although we can expect a low rate cure from definitive chemoradiation [9] , the results of the CROSS trial also support the role of surgery in this population [8] . Most importantly, we lack any model based on clinical variables and/or biomarkers to make smart clinical decisions. Until we have such tools, we strongly recommend surgery for all trimodality-eligible patients.
